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(57) Abstract: The device can be used on rotating visible surfaces of ma- 
chines, appurtenances, vehicles, fans, and others. It is characterized by a 
higher quality of the image display, reliability, and enhanced informational 
capabilities. It comprises N light sources, evenly disposed on a flexible 
substrate (2), and connected by means of a driver (3) to a mounted on the 
substrate (2) microcontroller (4) with an independent power supply (5). A 
synchronization sensor (6) is connected to the microcontroller (4). The 
light sources may be LEDs - one- or three-colored (RGB). The synchro- 
nization sensor (6) responds to gravity when mounted on a rotating surface, 
whose rotation axis is not perpendicular to the Earth's surface, or is actu- 
ated at a position relative to a given immovable point, provided the rotation 
axis is perpendicular to the Earth's surface. A light sensor (7) is connected 
to the microcontroller (4), which in turn is connected to a control panel (8). 
Sensors (6 and 7), and the control panel (8) are disposed on the substrate 
(2). The microcontroller (4) has a serial interface (9). 
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DEVICE FOR VISUALIZATION OF INFORMATION ON A ROTATING VISIBLE 

SURFACE 

FIELD OF THE INVENTION 

The present invention relates to a device for visualization of information, used on rotating 
visible surfaces of machines, devices, transportation vehicles, fens, and others. 

BACKGROUND OF THE INVENTION 

A known device for visualization of information comprises N light sources - 
monochromatic light emitting diodes (LEDs), evenly disposed in an array on a hard even 
substrate, whose inputs are connected to a control circuitry powered by an independent power 
supply and fastened to the substrate. The substrate itself is radially disposed between two 
neighboring spokes of a bicycle wheel. The control circuitry consists of a centrifugally 
controlled switch, whose output is connected to the input of a time delay controller, whose first 
output is connected to the input of a visual pattern selector, and its second output - to a controller 
setting up the delay time. The outputs of the visual pattern selector and the time delay controller 
are connected to the inputs of a controllable power supply, whose output is connected to a 
lighting controller. When the bicycle wheel is rotated, the centrifugally controlled switch is 
triggered on, and switches on the visual pattern selector. The resulted pattern is pre-selected from 
the collection of patterns stored in the selector. The controller setting up the delay time assigns a 
different flashing-on time to each separate diode. The flashing on of the light emitting diodes at 
different times produces a quasimetric field that displays a two-dimensional monochromatic 
image, enhanced by the transitional vision [US5800039]. 

A disadvantage of this device is that the resulted image is continually drifting, because it 
is not synchronized with the rotation speed of the wheel Moreover, it has lower informational 
capabilities due to the fact that it generates only two-dimensional monochromatic images. 
Further disadvantage is that the device is working as long as the wheel is rotating, regardless of 
the intensity of the surrounding light. This results in reduced image perception capabilities, 
especially in daylight or in bright sidelight. This redundant mode of operation leads to a faster 
exhaustion of the independent power supply, which, therefore, needs frequent replacement 
Another disadvantage of the device is its limited scope, because it is only applicable to bicycles, 
and functions only if mounted on specific places between bicycle spokes. 

Another device for visualization of information which is known from the prior art is 
designed especially for transportation vehicles. It consists of one to M groups of light sources, 
each containing N light emitting diodes, evenly disposed in an array. Each group of LEDs is 
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mounted on a separate hard, even substrate. All diodes on a substrate have the same color. They 
are connected to the respective control circuitry with an independent power supply. The 
substrates are radially disposed at even angular distances from each other on a rotating object, 
like a bicycle wheel, for example. The control circuitries of the separate groups are connected to 
a serial output bus of a central microcontroller. It consists of a microcontroller with an 
independent power supply, control panel, and memory. The central microcontroller may be 
installed on one of the substrates and thus have a common power supply with the group of the 
light emitting diodes on the substrate. A magnet is fastened on a stationary part of the machine, 
like the front fork of a bicycle. A synchronization sensor is secured at a suitable position on a 
rotating part of the vehicle, like a wheel, and is triggered every time it passes the magnet The 
output of this detector is connected to an informational input port of the microprocessor. The 
pattern of the image that will be visualized is pre-selected by the control panel. When the bicycle 
wheel is rotated, the microprocessor is activated by the detector and starts sending control signals 
to the respective groups of diodes. At the same time, the microprocessor sets the rotation speed 
of the wheel, and based on it determines the moment when the diodes will be flashed on, so as to 
form an image at the same place. Therefore, due to the transitional vision, the lighting on of the 
light emitting diodes at different times produces a quasimetric field that displays M groups of 
two-dimensional monochromatic images, each with a different color [PCT/US00/25098]. 

A disadvantage of this device is that it has reduced image perception capabilities, because 
it generates only two-dimensional monochromatic images. Another disadvantage of the device is 
that its mechanism is rather complex, because it comprises a plurality of independent 
components, interconnected by means of movable wires. This, coupled with the presence of a 
magnet and a detector, reduces its reliability. 

Another disadvantage of this device is that its permanent mode of operation leads to 
energy loss. Yet another disadvantage is that the generation of a high-quality image requires a 
very precise positioning of the separate light emitting sources on a rotating part of a vehicle. 

It is the objective of this invention to create a device for visualization of information that 
provides a higher quality of the generated images, reliability, and enhanced informational 
capabilities. 

TECHNICAL DESCRIPTION OF THE INVENTION 

This objective is fulfilled by providing a device for visualization of information, operable 
for displaying images, which comprises a plurality of light sources - light emitting diodes, 
evenly disposed on a substrate, and connected by means of a driver to a microcontroller with an 
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independent power supply. The microcontroller is mounted on the substrate. A synchronization 
sensor is connected to the microcontroller. The LEDs are one- or three-colored (RGB), the 
substrate is flexible. The synchronization sensor 6 responds to gravity when mounted on a 
rotating surface, whose rotation axis is not perpendicular to the Earth's surface; if the rotation 
axis is perpendicular to the Earth's surface, the synchronization sensor is actuated at a position 
relative to a given immovable point A light sensor is connected to the microcontroller, which is 
also connected to a control panel. The two sensors and the control panel are secured on the 
substrate. The microcontroller has a serial interface. 

The substrate may accommodate additional P groups of LEDs, containing the same or 
different numbers of LEDs, which have the same or different colors, or are RGB. These groups 
of LEDs may be arranged in an array, in a checkered pattern, or in any other preset pattern in the 
same plane or at various distances from the substrate. 

It is also possible that the bottom of the substrate 2 is covered with a sticky foil. 

It is possible that the substrate 2 is hard and with a preset profile. 

The advantage of the device for visualization of information is that it provides a higher 
quality of the generated images, reliability, and has enhanced informational capabilities. 

DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the invention, shown on the appended drawings, provides a 
detailed description of the device: 

- fig. 1 is a block diagram of the device; 

- fig. 2 is an axonometric view of the device with a single array of LEDs; 

- fig. 3 is an axonometric view of the device with three evenly disposed arrays of LEDs; 

- fig. 4 is axonometric view of the device with three arrays of LEDs, ananged in a 
checkered pattern; 

- fig. 5 is an axonometric view of the device with three diagonal arrays of LEDs; 

- fig. 6 is an axonometric view of the device with a single array of RGB LEDs; 

- fig. 7 is an axonometric view of the device with three diagonal arrays of LEDs, each one 
of which is placed at a different distance from the substrate; 

- fig. 8 is an axonometric view of the device with a hard substrate 2 that has a preset 
profile; 

- fig. 9 is an axonometric view of the device, mounted on a rotating surface- the outer 
surface of a wheel rim!3; 
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- fig. 10 to fig. 13 are sample representations of quasimetric images, generated by the 
device; 

- fig. 14 is an axonometric view of the device, mounted on a rotating surface- the outer 
surface of a cylinder 14; 

EXAMPLE OF CARRYING OUT THE INVENTION 

The device for visualization of information, operable for displaying images, comprises a 
plurality of light sources - N light emitting diodes 1, evenly disposed in an array on a substrate 2 
and connected by means of a driver 3 to a microcontroller 4 with an independent power supply 5. 
The microcontroller 4 is mounted on the substrate 2. A synchronization sensor 6 is connected to 
the microcontroller 4. The LEDs 1 are one- or three-colored (RGB), the substrate 2 is flexible, 
and the synchronization sensor 6 responds to gravity when mounted on a rotating surface, whose 
rotation axis is not perpendicular to the Earth's surface; if the rotation axis is perpendicular to the 
Earth's surface, the synchronization sensor is actuated at a position relative to a given 
immovable point A light sensor 7 is connected to the microcontroller 4, to which is connected 
the control panel 8. The two sensors 6 and 7 and the control panel are disposed on the substrate 
2. The microcontroller 4 has a serial interface 9. 

It is possible ((fig. 2, 3, 4, 5, 7) that the substrate accommodates additional P groups of 
LEDs, containing the same or different numbers of LEDs, which have the same or different 
colors, or are RGB (fig. 6). These groups of LEDs may be arranged in an array, in a checkered 
pattern, or in any other preset pattern in the same plane or at various distances from the substrate 
2. 

It is also possible (fig. 2 to fig. 7) that the bottom of the substrate 2 is covered with a 
sticky foil 10. 

Also it is possible (fig. 8) that the substrate 2 is hard and with a preset profile. 

The battery of the power supply is housed in a housing case 11, hermetically sealed with 
a removable top cover 12. The housing case 1 1 is also mounted on the substrate. 

The electronic elements of the device are disposed at a suitable position on the wide part 
of the substrate. 

The device may be mounted on a wheel rim 13 (fig. 9). 

The quasimatrix images 14 on figures 10 through 13 are generated by the device during 
the rotation of the object on which the device is disposed 

The device may be mounted on the outer surface of a rotating object 15 (fig. 14). 
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APPLICATION OF THE INVENTION 

The microcontroller 4 contains a library with a plurality of different visual patterns, like 
images, texts, light effects, or combinations of the three, recorded on its memory prior to the 
microcontroller's productioa The interface 9 and an external source (not displayed on the 
drawings) allow to add additional libraries with patterns in the memory of the microcontroller 
while using the device. The external source may be a personal computer, a laptop, a notebook, or 
a specialized device, provided with software and supporting the device's communication 
protocol, as well as input and processing of data. This allows you to repeatedly reprogram the 
device on the spot, according to the operator's preferences, on-line, etc. 

The device is fixedly disposed on the rotating part of an object, for example, on a wheel 
rim 13, by means of a sticky foil 10. It is recommended that it is radially disposed relative to the 
rotation axis. The battery is placed in a housing case 1 1, after which the removable top cover 12 
is hermetically sealed, for example by screwing, to secure the preservation of the battery. When 
the battery runs out of power, its replacement is performed in a reverse order. 

The device is set in operation right after the battery is placed in it, and the microcontroller 
4 starts working in a low power standby mode, so as to extend the battery life. When the motion 
sensor 6 receives a signal, the microcontroller 4 "wakes up" and checks the light sensor 7. In 
bright daylight the microcontroller 4 switches to a low power consumption mode in order to save 
energy. During hours of darkness, that is, in nighttime conditions, the microcontroller 4 activates 
its inbuilt timer for a preset time, and, meanwhile, sends signals to the light emitting diodes 1. 

The transmission of signals from the microcontroller 4 to the LEDs 1 while the timer is 
operable, is controlled by the motion sensor 6. At each revolution of the vehicle's wheel rim 13 
or of the object 15, this sensor sends a short impulse to the microcontroller 4. The 
microcontroller 4 records the time until the next activation of the sensor, and, in order to produce 
a visual pattern from the quasi rows and quasi columns of the quasi matrix, flashes on the LEDs 
1 in the appropriate succession and for the required duration. This is performed at an angular 
speed, so as to enable the remote viewbr to adequately perceive the information from the 
quasimatrix field 14, in the form in which it is presented by the stroboscopic effect of the 
transmission. The eye of the observer is capable of perceiving the resulted visual effect due to 
the transitional vision of human being, which is widely used in other technical fields, such as 
cinematography, television, stroboscopy, etc. The data of the image generated by the quasimatrix 
field 14 is stored in the microcontroller 4. There are two ways in which this data can be recorded 
on the microcontroller's memory which are as follows: 
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First way: The data is prerecorded in the microcontroller's memory and cannot be 
modified at a later stage. 

Second way: The microcontroller 4 uses a serial interface 9 in order to obtain data from 
an external source (not shown on the drawings). The microcontroller 4 saves this data in its 
nonvolatile memory and then retrieves it in the manner described above. The external source 
may be a personal computer, a laptop, a notebook, or a specialized device, provided with the 
necessary software, supporting the communication protocol of the device and the input and 
processing of data. This allows to repeatedly reprogram the device, inclusively u on the spot" and 
according to your preferences. 

The microcontroller's timer 4 resets its value every time it receives a signal from the 
motion sensor 6 when the light sensor 7 detects an absence of light, and thus provides enough 
operational time for the device, so that if the vehicle is accidentally lit (by the headlights of 
another transportation vehicle, billboards, streetlights, etc), or if the motion sensor 6 is not 
emitting signals (when the vehicle has stopped on a crossroad, for example), the LEDs 1 remain 
active for a short while. This way the effect is visible when the vehicle passes through lit areas. 
Moreover, this feature of the device makes stopped vehicles more visible, because an observer 
will be able to see a single array of light, which may blink to warn other drivers of the vehicle's 
presence. Therefore, this feature provides traffic safety during darkened hours. Another function 
of the device, related to the use of the timer, is that it allows you to monitor the battery level 
when the vehicle has stopped If the LEDs continue emitting light after the vehicle has stopped, 
the battery has not lost its power. 

During a long stay or in bright environments, the timer will not reset. Therefore, the 
microcontroller 4 will send a signal for termination of the LEDs' power supply, and will switch 
to a low power standby mode until the device is next activated. 
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PATENT CLAIMS 

1. A device for visualization of information comprising light sources - N emitting diodes, 
evenly disposed in an array on a substrate and connected by means of a driver to a 
microcontroller having an independent power supply and mounted on the substrate, and a 
synchronization sensor connected to the microcontroller characterized in that the LEDs 1 are 
one- or three-colored (RGB), the substrate 2 is flexible, and the synchronization sensor 6 
responds to gravity when mounted on a rotating surface, whose rotation axis is not perpendicular 
to the Earth's surface or if the rotation axis is perpendicular to the Earth's surface, the 
synchronization sensor is actuated at a position relative to a given immovable point and in that a 
light sensor 7 is connected to the microcontroller 4, which in turn is connected to a control panel 
8, the two sensors (6 and 7) and the controlling deck 8 are disposed on the substrate 2 and the 
microcontroller 4 has a serial interface 9. 

2. A device for visualization of information according to claim 1 characterized in that the 
substrate may accommodate additional P groups of LEDs, containing the same or different 
numbers of LEDs, which have the same or different colors, or are RGB, wherein these groups of 
LEDs may be arranged in an array, in a checkered pattern, or in any other preset pattern in the 
same plane or at various distances from the substrate 2. 

3. A device for visualization of information according to claim 1 characterized in that the 
substrate 2 is hard and has a preset profile. 

4. A device for visualization of information according to claim 1 characterized in that the 
bottom of the substrate is covered with a sticky foil 10. 
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